GR2 141 066 



Pagel of 35 



«. a UK Patent Application „.,GB ,„, 2 141 066 A 



(43) Application published 12 Deo 1984 



(21) Application No 8414471 

(22) Date of filing 6 Jun 1984 



(30) Priority data 
(31) 603231 



(32) 10 Jun 1983 (33) US 



(71) Applicant 

Senmod Inc (USA-Ohio), 

8488 Broadwell Road, Cincinnati, Ohio 45244, United 
Stales of America 

(72) Inventor' 
Hector Chow 
Hugh Mailing 

(74) Agent and /or Address for Service 
Boult Wade Tennant, 
27 Fumival Street, London EC4A 1PQ 



(51) INTO* 

B25C6/11 A81B 17/10 

(52) Domestic classification 
B4C 104C4C9 
U1S 1027 1067 84C 

(56) Documents cited 

GB A 2066723 GB 1 1 98663 
GB 1 276239 GB 09421 22 

(58) Field of search 
B4C 



GB 0913218 



(64) Disposable linear surgical stapling instrument 

(57) A disposable linear surgical stapler comprises a body 2 with handle 4, trigger 3, a fixed anvil- 
supporting jaw 6, a movable jaw 8 having a staple cartridge 2 and which is operatively connected to 
the handle 4 and trigger 3 and an alignment pin 10. An adjustment bolt 73 is shiftable forwardly on 
the body 2 by a rotatable adjustment knob 1 2, to shift the handle 4, trigger 3 forwardly and the jaw 8 
toward the jaw 6. A staple driver 15/17 is shiftable by the trigger 3 to drive staples 36 from the 
cartridge, through the tissue to the sutured and against the anvil 7 over a selected working gap of the 
stapler. The boh 73 also actuates indicator 13 indicating when the working gap has been achieved. 
Safety means 1 55 prevents rotation of the knob 1 2 unless the pin 10 is In its operative position. 
Another safety means 5 prevents actuation of the trigger 3 until the working gap is achieved. Means 
143. 14, (1 1 1), (119) lock the trigger 3 after achieving its actuated position to give visual, tactile and 
audible indication of the completed stapling operation. 
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SPECIFICATION 

Disposable linear surgical stapling instru- 
ment 

5 

TECHNICAL FIELD 

The invention relates to a disposable linear 
surgical stapling instrument for forming and 
implanting at least one rectilinear row of sur- 

1 0 gical staples in the tissue of a patient and 
more particularly to such an instrument hav- 
ing a working gap for use with a single size of 
surgical staple tpgether with novel safety 
means which greatly reduce the opportunity 

1 5 for inadvertent or incorrect operation of the 
instrument. 

BACKGROUND ART 
In recent years there has been an increasing 

20 number of surgeons using surgical staples, 
rather than conventional sutures. This is true 
because the use of surgical staples and surgi- 
cal stapling instruments has made many diffi- 
cult procedures much simpler. Of even more 

25 importance, however, is the fact that the use 
of surgical staples significantly reduces the 
time required for most procedures, and there- 
fore reduces the length of time for which the 
patient must be maintained under anesthetic. 

30 Many types of surgical stapling instruments 
have been devised, for many different proce- 
dures. The present invention is directed to a 
linear surgical stapling instrument. This is an 
instrument which, in a single actuation, im- 

35 plants and forms at least one rectilinear row of 
surgical staples. Such instruments are used on 
many different organs and tissues such as the 
lung, the esophagus, the stomach, the duo- 
denum and throughout the intestinal tract. 

40 fn its earliest form, the linear surgical stapl- 
ing instrument was a permanent multi-use 
instrument and the surgical staples were man- 
ually loaded into the instrument one-bygone. 
An exemplary surgical stapling instrument of 

45 this type is taught in U.S. Patent 3,080,564. 
While such instruments performed well, they 
were in general complex in construction, ex- 
pensive to manufacture, heavy, bulky and 
difficult both to load with surgical staples and 

50 to clean and sterilize after each use. 

The next significant improvement in linear 
surgical stapling instruments was the provi- 
sion of presterilized, disposable loading units 
or staple cartridges. U.S. Patent 3,275,21 1 

55 and U.S. Patent 3,589,589 are exemplary of 
those relating to permanent, mufti-use linear 
instruments having replaceable staple car- 
tridges. While this improvment significantly 
reduced the time previously required for hand 

60 loading of the staples, the basic instrument 
still had to be disassembled, cleaned, reas- 
sembled and sterilized for each procedure. 
Such instruments also frequently required 
maintenance and adjustment, 

85 Even more recently, in view of rising hospi- 



tal costs, there has been an ever increasing 
interest in disposable surgical stapling instru- 
ments to eliminate as much work as possible 
(i.e. disassembly, cleaning, reassembly, sterili- 

70 zation and the like) and to be more efficient 
while at the same time not having to com- " 
promise the surgical procedures. U.S. Patent 
4,354,628 and U.S. Patent 4,383,634, for 
example, each teach a disposable linear surgi- 

75 cat stapling instrument. While devices of this 
sort perform well, since the forward most, anvil 
carrying jaw is pivoted, the anvil and the 
cartridge do not approach each other in paral- 
lel relationship and only a single gap setting is 

80 achieveable. In addition, it is sometimes diffi- 
cult to property position the tissue to be 
sutured within the jaws of an instrument of 
this design. Such instruments are frequently 
provided in a "tight" suturing version with 

85 short legged staples and a "loose" suturing 
version with staples having longer legs, the 
surgeon having to select the appropriate in- 
strument for the particular procedure being 
performed. 

90 The present invention provides a disposable 
linear surgical stapling instrument which is 
simple in construction and relatively inexpen- 
sive to manufacture. The instrument is charac- 
terized by a working gap or range of distances 
95 between the anvil and the cartridge over 
which a single size staple can be properly 
implanted and formed.. The proper and de- 
sired setting of the instrument, within the 
working gap. is easily accomplished through 

1 00 simple manipulation of an adjustment knob at 
the rear of the instrument with indicator 
means on each side of the instrument to 
clearly show when the distance between the 
anvil and the cartridge is within the working 

105 gap. In addition, the gap to which the instru- 
ment is set can fell anywhere within the 
confines of the working gap of the instrument. 
The gap indicator is additionally designed to 
show at a glance whether the selected gap 

110 fells within the prior art so-called "tight" 
range or "loose" range. 

In addition to many novel features of its 
own, the instrument of the present invention 
is also provided with features normally associ- 

115 ated with permanent multi-use instruments 
only. The instrument, for example, has an 
alignment and retaining pin, shiftable to an 
operative position wherein perfect alignment 
between the anvil and the staple cartridge is 

120 assured, and wherein tissue to be sutured and 
located between these elements is maintained 
therebetween. The instrument is provided with 
a lockout device which precludes rotation of 
the adjustment knob to secure the desired gap 

125 unless the alignment and retaining pin has 
been shifted to its operative position. The 
instrument is also provided with a novel trig- 
ger safety which will disable the trigger until 
the movable jaw of the instrument has been 

1 30 shifted to a position near the working gap. 
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Latch means is also provided for the trigger, 
to secure the trigger with a snap engagement 
when the trigger is shifted to its fully actuated 
position, to give the surgeon a visual, tactile 
5 and audible indication that the surgical staples 
have been properly and fully implanted and 
formed. For purposes of economy and simpli- 
city, much of the instrument is made of 
appropriate plastic material, while all of the 

1 0 major loadbearing elements of the instrument 
are metallic. The instrument is so designed 
that the staple driver is coupled to the trigger 
at all times. As a result of this, the driver is 
not free floating and cannot accidentally dis- 

1 5 lodge or discharge the surgical staples during 
shipping and handling prior to use of the 
instrument in the operating room. 

DISCLOSURE OF THE INVENTION 

20 According to the invention there is provided 
a disposable linear surgical stapling instument 
for forming and implanting at least one rectili- 
near row of surgical staples in the tissue of a 
patient. The instrument comprises a body hav- 

25 ing a handle and trigger assembly and being 
provided at its forward end with a fixed anvil- 
supporting jaw. The instrument also has a 
movable jaw comprising a staple cartridge. 
The movable jaw is mounted on the body and 

30 is operatively connected to the handle and 
trigger assembly. 

An adjustment bolt is slidably mounted 
within the body and is shiftable forwardly and 
rearwardly therein. An adjustment knob is 

35 rotatably mounted at the rearward end of the 
body. The adjustment knob is operatively con- 
nected to the bolt to cause the bolt to shift 
forwardly and rearwardly. 
When the adjustment bolt is shifted for- 

40 wardly within the instrument body by means 
of the adjustment knob, the bolt moves the 
handle and trigger assembly forwardly and 
causes the movable jaw to approach the fixed 
jaw with the staple cartridge approaching the 

45 anvil. A staple driver is located in association 
with the cartridge and is connected to and 
shiftable by the trigger to drive staples from 
the cartridge, through the tissue to be sutured 
(located between the cartridge and the anvil), 

50 and against the anvil. The anvil has a plurality 
of anvil pockets configured to clinch the 
staples over a range of distances between the 
anvil and the cartridge, constituting the work- 
ing gap of the instrument. The adjustment 

55 bolt also actuates indicator means to each 
side of the instrument, clearly showing when 
the working gap has been achieved between 
the anvil and the cartridge. The indicator is 
such that it will assist the surgeon in adjusting 

60 the distance between the anvil and the car- 
tridge within the working gap. 

An alignment pin is shiftably mounted on 
the instrument body, extending through the 
cartridge. The alignment pin is manually shif- 

65 table to an operative position wherein it also 



extends into the fixed jaw. In this way, the 
alignment pin not only assures that the anvil 
and the cartridge are properly oriented with 
respect to each other, but also traps the tissue 
70 to be sutured between the anvil and the 
cartridge. 

A safety lockout is provided which pre- 
cludes rotation of the adjustment knob unless 
and until the alignment and retaining pin has 
75 been shifted to its operative position. A seo- 
ond safety lockout disables the trigger unless 
and until the distance between the anvil and 
cartridge approaches the working gap of the 
instrument. 

80 A lock is also provided in association with 
the handle to engage and lock the trigger 
when the handle reaches its full actuated 
position. This gives the surgeon a visual, 
audible and tactile indication that the surgical 

85 staples have been fully implanted and formed. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Figure 1 is a side elevatjonal view of the 

linear surgical stapling instrument of the pre- 
90 sent invention. 

Figure 2 is a plan view of the instrument of 

Figure 1. 

Figure 3 is a cross-sectional elevational 
view, taken along section line 3-3 of Figure 2. 
95 Figure 4 is an exploded perspective view of 
the movable jaw or cartridge/driver subas- 
sembly of the present invention. 

Figure 5 is an elevational view of the driver 
of the present invention. 
1 00 Figure 6 is a plan view of the driver of 
Rgure 5. 

Figures 7, 8 and 9 are respectively, an 
elevational view, a rear view and a front view 
of the cartridge of the present invention. 
105 Figure 10 is a fragmentary, enlarged front 
view of the cartridge of Figures 7 through 9. 

Figure 1 1 is elevational view of the casing 
of the present invention. 

Figure, 12 is a cross-sectional elevational 
110 view of the casing of Figure 1 1 . 

Figure 1 3 is an exploded perspective view 
of the adjustment bolt/adjustment knob su- 
bassembly of the present invention. 

Figures 1 4 and 1 5 are, respectively, a side 
115 elevational view and a plan view of the adjust- 
ment bolt of the present invention. 

Rgure 1 6 is an exploded perspective view 
of the trigger subassembly of the present 
invention. 

1 20 Figure 1 7 is an elevational view of the 
trigger. 

Figure 1 8 is an elevational view of the 
safety lockout of the trigger subassembly. 
Figures 19, 20 and. 21 are, respectively, 
1 25 outside elevational, inside elevational and rear 
views of the left trigger cover. 

Figures 22 and 23 are, respectively, outside 
elevational and inside elevational views of the 
right trigger cover. 
1 30 Figure 24 is an elevational view of the right 
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trigger cover illustrating the safety lockout and 
lockout spring mounted therein. 

Figure 25 is an exploded perspective view 
of the handle subassembly of the present 
5 invention. 

Figures 26, 27 and 28 are, respectively, an 
outside elevational view, an inside elevational - 
view and a front elevational view of the right 
handle half. 
1 0 Figure 29 is a plan view of the trigger 
safety. 

Figure 30 is an exploded perspective partial 
view of the body/hook/pilot/anvil/indicator/ 
alignment and retaining pin subassembly of 
1 5 the present invention. 

Rgure 31 is an outside elevational view of 
the left body half. 

Figure 32 is an inside elevational view of 
the left body half. 
20 Rgure 33 is an elevational view of the pilot. 

Figures 34, 35 and 36 constitute, respec- 
tively, a side elevational view, a plan view and 
an end elevational view of the anvil. 

Figure 37 is a fragmentary cross sectional 
25 view of the anvil taken along section line 37* 
37 of Rgure 35. 

Rgure 38 is an edge elevational view of the 
indicator slide. 

Rgures 39 and 40 are, respectively, a side 
30 elevational view and a front elevational view 
of the slide crank. 

Rgure 41 is a cross-sectional view of the 
slide crank taken along section line 41-41 of 
Rgure 40. 

35 Rgures 42 and 43 are respectively a plan 
view and a side elevational view of the knob 
lockout. 

Figure 44 is a cross-sectional view of the 
knob lockout taken along section line 44-44 
40 of Rgure 42. 

Rgure 45 is a side elevational view of the 
alignment and retaining pin knob. 

DETAILED DESCRIPTION OF THE INVEN- 
TS TION 

For convenience and ease of understanding, 
like parts have been given like index numerals 
in all of the Rgures. Reference is first made to 
Figures 1 and 2. These Figures are, respec- 

50 tively, a side elevational view and a plan view 
of the instrument of the present invention. 
The instrument is generally indicated at 1 and 
comprises a body 2. The body 2 has a trigger 
subassembly generally indicated at 3 and a 

55 handle subassembly generally indicated at 4. 
A trigger safety is shown at 5. 

At its forward end, the instrument termi- 
nates in a fixed jaw generally indicated at 6 
supporting an anvil 7. The instrument is also 

60 provided with a movable jaw (generally indi- 
cated at 8) which comprises, in part, a car- 
tridge 9 for surgical staples. The upper por- 
tion of body 2 supports an alignment and 
retaining pin 1 0. The alignment and retaining 

65 pin 10 extends through movable jaw 8. The 



pin is manually shiftable by means of knob 1 1 
forwardly to a position wherein it also extends 
into the anvil 7 and fixed jaw 6 to assure that 
the anvil .7 is properly aligned with the car- 
70 tridge9. 

At its rearward end, the instrument is pro- 
vided with an adjustment knob 12, the pur- 
pose of which will be apparent hereinafter. On 
each of its sides, the instrument is provided 
75 with a gap setting indicator. One of the indi- 
cators is generally shown at 13 in Rgure 1. 
The handle assembly 4 is provided with a 
handle snap lock 14, the purpose of which 
will be described hereinafter. 
80 From this point forward, the various parts of 
the instrument of the present invention will be 
described in groups or subassemblies for pur- 
poses of clarity and ease of understanding. 
While reference will be made to specific 
85 Figures, reference should also be made to 
Rgures 1 through 3 which show the instru- 
ment in fully assembled condition. 

Reference is first made to Rgure 4 wherein 
movable jaw or the cartridge/driver subas- 
90 sembly is illustrated in an exploded view. This 
subassembly comprises the cartridge 9, a sta- 
ple driver 1 5, a casing 1 6, a driver rod 1 7, a 
left handle plate 18, a right handle plate 19 . 
and a spacer 20. 
95 Driver 1 5, which is molded of an appropri- 
ate plastic material, is best shown in Rgures 5 
and 6. Like all of the other plastic parts to be 
described, driver 1 5 is formed of a plastic 
material of adequate strength, suitable for use 

1 00 in a surgical environment, and capable of 
sterilization by one or more of the known and 
well accepted methods. Such plastic materials 
are well known in the art. 
The driver 1 5 is an integral, one-piece ele- 

105 ment comprising an elongated body 21 hav- 
ing, at its ends, rearwardly extending hook- 
like elements 22 and 23. The driver 1 5 is 
provided with a plurality of forwardly extend- 
ing tines 24. The tines 24 are equal in 

1 1 0 number to the number of staples housed in 
cartridge 9. As can most clearly be seen in 
Figure 6, the forwardly extending tines 24 are 
arranged in two parallel, spaced rows, with 
the tines of one row staggered with respect to 

1 1 5 the tines of the other. 

The cartridge 9 is best shown in Figures 7 
through 10. The cartridge 9 constitutes an 
integral, one-piece molded plastic member 
comprising an elongated body 25 having an 

1 20 upstanding surrounding flange 26. At one 
end, the body 25 has a circular perforation 
27, and at the other end it is provided with 
an elongated slot 28. The purpose of perfora- 
tion 27 and slot 28 will be apparent herein- 

125 after. 

The forward surface of cartridge 9 (i.e.* that 
surface which will face the anvil), is provided 
with a forwardly extending spacer element 29 
adjacent perforation 27 and a forwardly ex- 
1 30 tending spacer 30 adjacent the outermost end 
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of slot 28. These spacers 29 and 30 are most 
clearly shown in Figures 7 and 9. These 
spacers cooperate with the anvil (to be de- 
scribed hereinafter) to determine the forward- 
5 most position of cartridge 9. 

The cartridge 9 is provided with a centrally 
located, longitudinally extending, wall 31 , 
flanked to either side by segmented walls 32 
and 33. These walls 31, 32 and 33 define 
10 two parallel rows of staggered pockets or slots 
34 and 35. The pockets or slots 34 and 35 
extend through the forward face of cartridge 
9, as is most clearly shown in Figures 9 and 
10. 

1 5 Each slot 34 is provided at its ends with 
additional grooves 34a and 34b intended to 
fictionally receive the legs of a surgical sta- 
ple. Each slot 35 is provided with similar 
additional grooves 35a and 35b, serving the 
20 same purpose, in this way, a surgical staple 
can be loaded in each of slots 34 and 35. 

Reference is now made to Figure 3. As is 
shown in Figure 3, the tines 24 of driver 15 
are insertable within the slots 34 and 35 of - 
25 cartridge 9. Figure 3 illustrates a surgical 
staple 36 located within one of the slots 35. 
It will be noted that the corresponding driver 
tirie 24 overlies the crown of the staple. It will 
be apparent from this that when the driver 1 5 
30 is shifted forwardly relative to cartridge 9, the 
surgical staple 36 will be shoved forwardly 
out of its slot 35. The driver 15 will similarly 
shove all of the surgical staples from their 
respective cartridge slots. 
35 The cartridge casing 1 6 is illustrated in 
Figures 1 1 and 12. The casing 16, like driver 
15 and cartridge 9, is an integral, one-piece, 
molded plastic member. The casing 1 6 is 
hollow; defining a chamber 37. The forward 
40 end of the casing is open, as at 38, and is 
surrounded by a flange 39. the flange 39 is 
so sized as to just nicely fit within the flange 
26 of cartridge 9 and the casing 16 and 
cartridge 9 are joined together thereby 
45 through the use of ultrasonic welding, gluing 
or the like. The rearward end of casing 1 6 is 
provided with an elongated,, longitudinally ex- 
tending slot 40, the purpose of which will be 
apparent hereinafter. The side walls of casing 
50 1 6, centrally of slot 40, are notched as at 41 
and 42. Again, the purpose of these notches 
will be apparent hereinafter. Finally, the rear- 
ward end of casing 1 6 is provided with a 
perforation 43 coaxial with the perforation 27 
55 of cartridge 9. The lower edge of casing 16 is 
stepped inwardly, as at 44 and the inwardly 
stepped portion 44 is provided with an elon- 
gated slot 45, corresponding to elongated slot 
28 of cartridge 9. Figure 3 illustrates the 
60 assembly of casing 16 and cartridge 9. It will 
be noted that driver 15 is shiftably mounted 
within casing 1 6. 

Reference is now made to Figure 4. The 
driver rod 1 7 comprises a metallic member 
65 having an elongated shank 46. At its rearward 



end, the elongated shank is enlarged as at 47 
and provided with a transverse opening or 
perforation 48. At its forward end, the shank 
46 terminates in a plate-like structure 49 

70 having upper and lower lugs 49a and 49b 
near its forwardmost end. As can be readily 
seen in Figure 3, the plate-like forward end 
49 of driver rod 1 7 is located within casing 
1 6 with its lugs 49a and 49b just nicely 

75 received within the hook-like portions 23 and 
22, respectively, of driver 1 5. The forward- 
most end of the driver rod plate-like structure 
49 abuts the elongated body portion 21 of 
driver 15. Thus, the forward end of the driver 

80 rod 1 7 is locked into engagement with the 
driver 1 5 and when the driver rod 1 7 is 
shifted in a forward direction, it will shift the 
driver 1 5 forwardly as well. 

Figure 4 illustrates the left handle plate 1 8 

85 and right handle plate 1 9. These elements 
constitute the "main frame" of the surgical 
stapling instrument and are made of metal. 
The left handle plate 1 8 comprises an elon- 
gated shank-like portion 50, terminating at 

90 one end in a handle portion 51 and at the 
other end in a platelike structure 52. The 
shank portion 50 and handle portion 51 are 
coplanar. The forward plate-like portion 52 is 
parallel to portions 50 and 51 but is slightly 

95 inset with respect thereto as at 53. The 
shank-like portion 50 has an upstanding lug 
54, the purpose of which will be apparent 
hereinafter. The handle portion 51 has a for- 
wardly extending lug 55 for purposes to be 
100 described. It is also provided with a perfora- 
tion 56 to serve as a bearing for the pivot pin 
of the trigger assembly and an elongated slot 
57 adapted to cooperate with the adjustment 
bolt of the instrument. 
1 05 The right handle plate 1 9 is a mirror image 
of the left handle plate 1 8 and consequently 
has a shank portion 58, a handle portion 59 
and a slightly offset plate-like portion 60. The 
• shank portion 58 is provided with a tug 61 
1 1 0 corresponding to lug 54. The handle portion 
59 is provided with a perforation 62 corre- 
sponding to perforation 56 of left handle plate 

1 8 and also serving as a bearing for the 
trigger assembly pivot pin. The handle portion . 

1 1 5 59 has an elongated slot 63 corresponding to 
elongated slot 57 of handle portion 51 and 
intended to cooperate with the adjustment 
bolt, as will be described. Handle portion 59 
also has a forwardly extending lug 64, corre- 

120 sponding to lug 55 of handle portion 51. The 
only difference between the right handle plate 

19 and the left handle plate 18 lies in the fact 
that the forwardly extending lug 64 has a 
transverse extension 65 formed thereon, the 

125 purpose of which will be described. 

To complete this subassembly illustrated in 
Figure 4, a spacer 20 is provided. The spacer 

20 is molded of plastic material and, as can 
be clearly seen in Figure 4, is of channel- 

1 30 shaped cross section having a pair of down- 
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wardiy depending leg portions 66 and 67. 
The spacer 20 is also provided on one side 
with a laterally extending flange 68 with a 
notch 69 therein. A similar flange 70 is 
5 provided on the other side of the spacer 20, 
having a notch 71 formed therein. Referring 
to both Figures 3 and 4, the forward plate^ike 
structures 52 and 60 of handle plates 18 and 
1 9 are located within casing 1 6, to either side 

10 of the plate-like portion 49 of driver rod 1 7. 
The offset portion 53 of left handle plate 1 8 
is accommodated by the notch 41 of casing 
1 6. Similarly, the corresponding offset portion 
72 of right handle plate 1 9 is accommodated 

1 5 by notch 42 of casing 16. 

The elongated shank portion 46 of driver 
rod 1 7 is located between the downwardly 
depending legs 66 and 67 of spacer 20. The 
elongated shank 50 of left handle plate 18 • 

20 lies along the outside of downwardly depend- 
ing leg 66 of spacer 20, while the elongated 
shank 58 of right handle plate 1 9 lies along 
the outside surface of downwardly depending 
spacer leg 67. In this way, the elongated 

25 shanks 50 and 58 of handle plates 1 8 and 
1 9 are separated from each other and from 
the elongated shank 46 of driver rod 1 7. To 
maintain spacer 20 in proper position with 
respect to these elements, the upstanding lug 

30 54 on the shank 50 of left handle plate 18 is 
received within the notch 69 of spacer 20 
while the upstanding lug 61 of the shank 58 
of right handle plate 1 9 is received within 
notch 71 of spacer 20. 

35 Figure 1 3 is an exploded view illustrating 
the adjustment boh/adjustment knob subas- 
sembly of the present invention. This subas- 
sembly comprises the adjustment knob 1 2, 
the adjustment knob end cap 72 and the 

40 adjustment bolt 73. 

The adjustment knob 12 and its end cap 
72 are most clearly illustrated in Figures 3 
and 13. The adjustment knob 12 comprises a 
cylindrical molded plastic member having a 

45 main body portion 74, the rearward portion of 
which may be fluted or the like as at 75 to 
enable it to be readily grasped manually for 
rotation. The forward portion 76 of the adjust- 
ment knob 1 2 is of lesser diameter and is 

50 provided with an annular notch 77. The for- 
wardmost part of knob portion 76 is provided 
with a transverse notch 78. 

The main body portion 74 of knob 12 is 
hollow, having a central bore 79. The lesser 

55 diameter portion 76 of knob 1 2 also has a 
central bore 80, which is internally threaded. 

End cap 72 comprises a molded plastic 
member have a circular body portion 81 with 
a forwardly extending, annular, cylindrical 

60 skirt 82. The skirt 82 is adapted to be re- 
ceived within the bore 79 of the adjustment 
knob main body portion 74 with a frictional 
fit, as shown in Figure 3. 
The adjustment bolt 73 of this subassembly 

65 i$ illustrated in Figures 3, 13, 14 and 15. The 



adjustment boh 73 constitutes a molded plas- 
tic member comprising a main body portion 
83 terminating at its forward end in a planar 
extension 84 having a forwardly directed co- 

70 planar finger 85. The planar extension 84 and 
finger 85 serve as spacer elements for the 
trigger assembly, as will be described herein- 
after. The main body portion 83 of bolt 73 * 
has a pair of opposed, laterally extending lugs 

75 86 and 87. The lug 87 is adapted to be 
received in the elongated slot 57 of the 
handle portion 51 of the left handle plate 1 8, 
while the lug 86 is adapted to be received in 
the elongated slot 63 of the handle portion 

80 59 of the right handle plate 1 9. 

Extending rearwardly of its main body por- 
tion 83, the adjustment bolt 73 has a 
threaded shaft 88 adapted to be threadedly 
engaged in the threaded bore 80 of adjust- 

85 ment knob 12, as shown in Figure 3. The 
threads of adjustment boh shaft 88 and ad- 
justment knob bore 80 are so arranged that 
when the adjustment knob 1 2 is manually 
rotated in a clockwise direction, the adjust- 

90 ment bolt 73 will shift forwardly with respect 
thereto. 

To complete adjustment boh 73, its main 
body portion 83 has a rearwardly extending 
lug 89 and a rearwardly and upwardly extend- 
95 ing lug 90. The lugs 89 and 90 serve as 
abutment stops for adjustment knob 12 and 
adjustment bolt 73. The rearwardly and up- 
wardly extending lug 90 serves as an actuat- 
ing means for the indicator slide crank, as will 

1 00 be described hereinafter. 

The trigger subassembly 3 of the present 
invention is illustrated in Figure 1 6. The trig- 
ger subassembly 3 comprises trigger pivot pin 
91, trigger 92, trigger spring 93, trigger 

105 lockout 94, trigger lockout spring 95, left 
trigger cover 96 and right trigger cover 97. 

Trigger 92 is an elongated, planar, metallic 
member having a somewhat enlarged upper 
end, as is shown in Figure 1 7. The upper end 

110 has a forwardly facing surface 98 adapted to 
contact the enlarged rearward end 47 of 
driver rod 1 7. The upper end of trigger 92 
has a second edge 99 adapted to engage the 
forward end 83a of the main body portion 83 

1 1 5 of the adjustment boh 73 to determine the 
unactuated position of the trigger assembly. 
The engagement of the enlarged rearward end 
47 of driver rod 1 7 by trigger edge 98 and 
the engagement of trigger edge 99 by the 

120 forward surface 83a of adjustment bolt 73 are 
illustrated in Figure 3. 

The upper end of trigger 92 is provided 
with a perforation 1 00 adapted to receive 
trigger pivot pin 91 . It is also provided with a 

125 second perforation 101 adapted to receive the 
hooked upper end of trigger spring 93. Trig- 
ger spring 93 is intended to bias the trigger 
assembly 3 to its non-actuated position, as 
will be described hereinafter. To complete 

1 30 trigger 92, its rearward edge is provided with 
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an elongated notch 102 giving clearance for 
trigger safety 5, as will be apparent herein- 
after, and a second notch 1 03 providing 
clearance for a spring mount in the right 
5 trigger cover 97, again as will be apparent 
hereinafter. 

The trigger safety lockout 94 is illustrated 
in Figures 1 6 and 1 8. Trigger safety lockout 
94 comprises an elongated plastic member 

1 0 having, about midway of its length, an abut- 
ment surface 104 to be engaged by trigger 
safety 5. Adjacent abutment surface 104, the 
trigger safety lockout 94 is provided with a 
perforation 105 adapted to receive the upper 

1 5 hook-shaped end of trigger safety lockout 
spring 95. Near its upper end, the trigger 
safety lockout 94 has an elongated perfora- 
tion or slot 1 06 through which trigger pivot 
pin 91 extends. Finally, at its uppermost end, 

20 the trigger safety lockout 94 is provided with 
an upward extension 1 07, the purpose of 
which will be described hereinafter. 

The left trigger cover 96 is illustrated in 
Figure 16 and in Figures 19, 20 and 21 as 

25 well. Figure 19 is an outside elevation a I view 
of the left trigger half 96, while* Figure 20 is 
an inside elevational view thereof and Figure 
21 is a rear elevational view thereof. The 
trigger half 96 is an essentially hollow elon- 

30 gated plastic member having joinder flanges 

108 along its forward, rearward and bottom 
edges. The left trigger cover also has a plural- 
ity of reinforcing ribs 109 extending 
transversely thereof. Its rearward edge is pro- 

35 vided with a depression 1 10 to provide clear- 
ance for the trigger safety 5. The rearward 
edge of the left trigger cover 96 is also 
provided with a slot 1 1 1 , the purpose of 
which will be apparent hereinafter. 

40 At its upper end, the left trigger cover 96 is 
provided with an integral extension 112 hav- 
ing a perforation 113 extending transversely 
therethrough. As is apparent from Figure 1 6, 
the perforation 1 1 3 is adapted to receive the 

45 trigger pivot pin 91 . Finally, on its inside 
surface, the upward extension 1 1 2 is pro- 
vided with a lug 114. Lug 1 14 is adapted to 
be received within the opening 48 in the 
enlarged end 47 of driver rod 1 7. In this way, 

50 the driver rod 1 7 and driver 1 5 are opera- 
tively connected, at all times, to trigger as- 
sembly 3. 

The right trigger cover 97 is illustrated in 
Figures 22 through 24. The right trigger 

55 cover 97 is very nearly -a mirror image of the 
left trigger cover 96. The right trigger cover 
97 has indentations 115 along its forward, 
rearward and bottom edges, adapted to re- 
ceive the joinder flanges 108 of left trigger 

60 cover 96. The right trigger cover 97 also is 
provided with transversely extending reinforc- 
ing ribs 1 1 6, similar to the reinforcing ribs 

109 of left trigger cover 96. The upper end of 
right trigger cover 97 is not provided with an 

65 extension equivalent to the extension 1 12 of 



left trigger cover 96. Rather, the upper end of 
right trigger cover 97 is provided with a notch 
1 1 7 adapted to provide clearance for the 
upper portion of trigger safety lockout 94. In 

70 its rearward edge, the right trigger cover 97 
has an elongated notch 1 1 8 to provide access 
to and clearance for the trigger safety lockout 
94. It is also provided, near its lower end, 
with a second notch 1 1 9. The notch 1 1 9 

75 cooperates with the corresponding notch 1 1 1 
in left trigger half 96 to form a single continu- 
ous notch across the trigger assembly when 
the parts are joined together. To complete the 
structure, the inside surface of right trigger 

80 cover 97 is provided with a pin 120 which 
serves as an anchor for the lower end of the 
trigger safety lockout spring 95. Figure 24, 
which is similar to Figure 23, illustrates the 
trigger safety lockout 94 mounted in place 

85 within the right trigger cover 97. It will be 
noted that the trigger safety lockout spring 95 
tends to urge the trigger safety lockout 94 
downwardly with respect to the right trigger 
cover 97. 

90 Referring to Figures 16 and 24, the trigger 
subassembly 3 is assembled by locating the 
trigger safety lockout 94 in the right trigger 
cover 97 with the upper end of trigger safety 
lockout spring 95 mounted in the trigger 
95 safety lockout perforation 1 05 and the lower 
end of spring 95 affixed to the anchor pin 
120 of the right trigger cover 97. The metal- 
lic trigger 92 is located within this assembly 
and the left trigger half 96 is then affixed to 

1 00 the right trigger half 97 by locating the join- 
der flanges 108 of left trigger half 96 within 
the indentations 1 1 5 in the right trigger half 
97 and joining these plastic elements together 
by ultrasonic welding, glue or the like. The 

105 trigger pivot pin 91 is then located within 
perforation 1.1 3 of the left trigger half 96, 
perforation 1 00 in the metallic trigger 92 and 
elongated slot 106 within trigger safety lock- 
out 94. . 

1 1 0 Turning to Figure 4, the free ends of the 
trigger pivot pin 91 pass through the perfora- 
tion 56 of left handle plate 18 and the 
perforation 62 of right handle plate 1 9, the 
perforations 56 and 62 serving as bearings 

1 1 5 for the pivot pin 91. When this assembly is 
made, the free end of trigger spring 93 is 
hooked on the extension 65 of the lug 64 on 
handle portion 59 of right handle plate 1 9. 
With these parts assembled, the lug 55 of 

120 handler portion 5 V of left handle plate 18 
abuts the free end of the extension 65 on 
right handle plate 1 9, thus preventing the 
lower end of trigger spring 93 from slipping 
off the extension 65. The attachment of the 

1 25 free end of trigger spring 93 to the handle 
plate extension 65 is illustrated in Figure 3. 

It will also be apparent from Figures 3, 20 
and 25 that the depression 1 10 in the rear- 
ward edge of the left trigger cover 96 end the 

1 30 notch 1 18 in the rearward edge of the right 
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trigger cover 97 expose the operating abut- 
ment surface 1 04 of the trigger safety lockout 
94 and provide clearance for engagement 
thereof by trigger safety 5, to be described 
5 hereinafter. 

The handle, subassembly 4 of the present 
invention is illustrated in Figure 25. The 
handle subassembly 4 comprises a left handle 
half 121, a right handle half 122, trigger 
10 safety 5 and handle snap lock 14. 

The right handle half 122 is illustrated in 
Figures 26, 27 and 28. Handle half 122 is a 
hollow plastic member, the front bottom and 
rear edges of which are provided with elorv 
■ 5 gated depressions 123 adapted to receive 
similarly placed flanges on left handle half 

121, by which the handle halves 121 and 
122 are joined together. Handle fatf 122 has 
an opening 124 adapted to accommodate the 

20 trigger assembly 3. In its forward edge, it also 
has an elongated notch 1 25 adapted to ac- 
cept trigger safety 5, when in its retracted 
position. The right handle half 1 22 has a 
plurality of sockets 1 26 and a plurality of 

25 joinder pins 1 27. It will be understood that 
the left handle half 121 will have sockets 
equivalent to sockets 1 26 at the position of 
the pins 127 in right handle half 122 and will 
have pins equivalent to pins 127 at the posi- 

30 tions of the sockets 1 26 in right handle half 

122, by which the handle halves 121 and 

122 are joined together. Sockets 126 in 
handle halves 121 and 122 pass through 
corresponding perforations 1 26a in handle 

35 portions 51 and 59 of handle plates 18 and 
19, respectively, while pins 127 in handle 
halves 121 and 122 pass through corre- 
sponding perforations 127a in handle portions 
51 and 59 of handle plates 1 8 and 1 9, 

40 respectively. This arrangement aids in posi- 
tioning and alignment of parts upon assem- 
bly. The handle halves may be joined perma- 
nently by glue, ultrasonic welding, or the like. 
Near its bottom, the right handle half 122 has 

45 a web or wall 1 28 forming a socket for the 
handle snap lock 1 4. A second small wall 
1 29 is provided as part of the snap lock 
socket. A notch 1 30 is located in the lower 
forward edge of handle half 1 22 to allow the 

50 free end of the handle snap lock 14 to extend 
beyond the confines of the handle half 1 22. 
Finally, the uppermost end of handle half 1 22 
is provided with a longitudinal slot 131, the 
purpose of which will be evident hereinafter. 

55 it will be understood that the left handle 
half 121 constitutes substantially a mirror 
image of the right handle half in all respects 
save the locations of the joinder pins 127 and 
sockets 126 and the fact that it is provided 

60 with flanges to be received in the depressions 

1 23 of right handle half 1 22. 

Trigger safety 5 is illustrated in Figures 25 
and 29. Trigger safety 5 is a molded plastic 
member comprising a bottom wall 1 32, a pair 
65 of upstanding side walls 1 33 and 1 34 and a 



front end wall 1 35 with an extension 1 36 
extending above the side walls 1 33 and 1 34* 
Flanges f 37 and 1 38 extend laterally of side - 
walls 1 33 bnd 1 34. The outside surface of 

70 bottom wall 1 32 and flanges 1 37 and 1 38 
may be grooved as at 1 39 (see Figures 3 and 
25) to afford better manual engagement 
thereof. At its rearward end, each of the side 
walls 133 and 134 is provided with a lateral 

75 extending, integral pivot pin. These pivot pins 
are shown at 140 and 141. The pivot pins - 
140 and 141 are adapted to be received in 
sockets within handle halves 121 and 122, 
one of these sockets being illustrated at 142 

80 in Figures 25, 27 and 28. In this way, the 
trigger safety 5 is pivotally attached to the 
handle halves at the lower end of the notch 
1 25 in the handle halves. Normally, the trig- 
ger safety 5 occupies its extended position ■ 

85 illustrated in Figure 3, In this position, the 
extension 136 of the trigger safety 5 engages 
and abuts the abutment surface 1 04 of trig- 
ger safety lockout 94. So long as the trigger 
safety 5 is in the position shown in Figure 3, 

90 the trigger subassembly 3 cannot be pivoted 
to its actuated position and is maintained or 
locked in its unactuated position. 

The handle snap lock 14 is illustrated in 
Figures 25 and 3. The handle snap lock 14 

95 comprises an L-shaped member adapted to fit 
within the socket formed by interior walls 1 28 
and 129 in right handle half 122 and corre- 
sponding walls in left handle half 121 .(not 
shown). The handle snap lock has a forward 
1 00 end portion which extends through the slot 
130 in the right handle half 122 and corre- 
sponding slot (not shown) in left handle half 
121. This forward end of the handle snap 
lock 14 is hook-shaped, as shown at 143. It 
105 will be apparent from Figure 3 that when the 
trigger assembly 3 is shifted to its fully actu- 
ated position adjacent handle assembly 4, the 
hooked end 143 of handle snap lock 14 will 
enter the slot in the bottom rear edge of the 
1 1 0 trigger assembly 3, formed by slot 111 in the 
left trigger cover 96 and slot 1 1 9 in the right 
trigger cover 97. Once it has entered this slot 
it will lock the trigger assembly 3 in its fully 
actuated position, giving the surgeon a visual, 
1 1 5 audible and tactile indication that the instru- 
ment has been fully actuated and the surgical 
staples have been fully formed and implanted 
in the tissue being sutured. 
Referring to Figures 3, 4, 13, 16 and 25, it 
1 20 will be apparent that when the cartridge/dri- 
ver subassembly of Figure 4 and the trigger 
subassembly 3 of Figure 1 6 are joined to- 
gether, along with the adjustment bolt/adjust- 
ment knob assembly of Figure 1 3 (with the 
1 25 lugs 86 and 87 of the adjustment bolt 73 
located, respectively, in elongated slots 63 
and 57 of handle plates 19 and 18), the 
handle subassembly 4 of Figure 25 can be 
added to this structure. The handle halves 
130 121 and 122 are intended to surround the 
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trigger subassembly 3 of Figure 16, as welt as 
the handle portions 5 1 and 59 of handle 
plates 1 8 and 1 9. The assembly of the ele- 
ments illustrated in Figures 4, 13, 16 and 25 
5 constitutes the primary or basic assembly of 
the instrument 1 . The remaining subassembly 
of instrument 1 is partially illustrated in the 
exploded view of Figure 30. 
This final subassembly comprises a left 
10 hook 144 and a mirror image right hook 145 
(see Figure 3), a left body half 1 46 and a 
mirror image right body half 147 (see Figure 
3), a pilot 148, anvil 7, a left indicator slide 

1 50 and a mirror image right indicator slide 
1 5 1 50a (Figure 3), a left indicator slide spring 

151 and a corresponding right indicator 
spring 151a (Figure 3), a left indicator spring 
cover 1 52 and an identical right indicator 
spring cdver (not shown), a left indicator label 

20 1 53 and a mirror image right indicator label 
(not shown), a slide crank 1 54, a knob lock- 
out 155, an alignment and retaining pin 10 
and an alignment and retaining pin knob 11. 
The left hook 144 comprises a metallic 

25 member having an elongated shank 158. At 
its rearward end, the elongated shank 1 58 
terminates in a portion 1 59 parallel to the 
remainder of the shank, but slightly offset as 
at 1 60; At its rearwardmost end, the shank 

30 portion 1 59 contains an elongated perforation 
1 61 . At its forward end, the shank 1 58 
terminates in a hook-like structure 1 62, the 
forwardmost portion 1 63 of which constitutes 
a part of fixed jaw 6. The portion 1 63 is 

35 parallel to the portion 1 62 and the shank 
portion 1 58, but fs slightly offset therefrom as 
at 1 64. It will be understood that the right 
hook 1 45 (see Figure 3) is a mirror image of 
left hook 144. 

40 The left body half 146 is illustrated in 
Figures 30, 31 and 32. Left body half 146 is 
molded of plastic and is essentially hollow, 
having along its inner edges a plurality of 
elongated lugs 164 intended to be received in 

45 corresponding grooves formed in the edges of 
right body half 1 47, the body halves being 
intended to be joined together by gluing, 
ultrasonic welding or the like. 
Along its bottom edge, the body half 146 

50 has an elongated notch 165. Body half 147 
has a similar notch shown at 166 in Figure 3. 
The notches 1 65 and 1 66 form an elongated 
rectangular opening, adapted to receive the 
upper end of the handle assembly, as will be 

55 evident hereinafter. On its upper surface, . 
body half 146 has a similar, elongated, rec- 
tangular notch 167. A corresponding notch is 
provided at 1 68 in body half 147 (see Figures 
2 and 3). The notches 1 67 and 1 68 define a 

60 rectangular opening at the top of the instru- - 
ment body, partially shown in Figure 2 and 
generally indicated at 1 69. 

At its rearward end, body half 146 is pro- 
vided with a semi-circular notch 170. A slmi- 

85 lar semi-circular notch is provided at 171 in 



body half 1 47 (see Figure 3). When the 
adjustment knob 1 2 is mounted within the 
body, as shown in Figure 3, the semi-circular 
notches 170 and 171 surround and engage 
70 the annular notch 77 in the adjustment knob 
1 2, thereby both captively and rotatively 
mounting the adjustment knob 1 2 within the 
body 2. 

Referring to Figures 2, 3, 31 and 32, the 

75 upper surface of body half 146 is provided 
with a pair of upstanding lugs 1 72 and 1 73. 
Body half 1 47 is provided with a correspond- 
ing pair of upstanding lugs 1 74 and 1 75. As 
will be noted from Figure 32, the lower 

80 portions 1 72a and 1 72b of lugs 1 72 and 
1 73 are slightly'inset. The same is true of the 
lugs T74 and 175 on body half 147. Thus, 
when body halves 146 and 147 are joined 
together, the upper portions of lugs 172 and 

85 1 74 are joined, as are the upper portions of 
lugs 173 and 175 (see Figure 2). The lower 
inset portions of these lugs form passages 
through the lug pairs for the alignment and 
retaining pin 1 0, as can be seen in Figure 3. 

90 Reference is now made to Figure 33 

wherein the pilot 148 is illustrated. The pilot 
148 comprises a molded plastic member hav- 
ing a body portion 1 76 similar in shape to the 
jaw portion 1 63 of the left hook 144. The 

95 pilot portion 1 76 is provided with three per- 
forations 177, 178 and 179. it will be noted 
that the portion 1 63 of the left hook 1 44 (see 
Figure 30) is provided with three correspond- 
ing perforations 180, 181 and 182. The right 

100 hook 145 (Figure 3) is provided with a similar 
set of perforations (not shown). 

The top front and bottom edges of the pilot 
portion 176 is provided with a flange 183 
which extends laterally to either side of the 

105 body portion 1 76. Near its upper end, the 
body portion 176 is provided with a clearance 
notch 1 84 to accommodate the forward end 
of the alignment and retaining, pin 10, as will 
• be evident hereinafter. To complete the pilot 

110 1 48, the body portion 1 76 thereof is pro- 
vided with a rearwardly extending shank 185. 
The purpose of this shank will also be appar- 
ent hereinafter. 
Figures 4, 35 and 36 illustrate the anvil 7 

1 1 5 of the present invention. As is evident from 
Figure 36, the anvil 7 is of inverted U-shaped 
configuration, having an anvil surface 1 86 
and a pair of downwardly depending legs 187 
and 1 88. As will be seen from Figure 34, the 

120 legs 187 and 188 have a configuration simi- 
lar to the body portion 176 of pilot 148. It 
will be noted that leg 1 88 in Rgure 34 is 
illustrated as having three perforations 189, 
1 90 and 191 : These perforations correspond 

125 to the perforations 177, 178 and 179 in pilot 
148 and to the perforations 180, 181 and 
1 82 in the hook 1 44 (see Figure 30). Anvil 
leg 1 87 is provided with a corresponding set 
of perforations (not shown). 

130 Turning to Figure 35, the anvil surface 186 
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has at one end a perforation 1 92 to accom- 
modate the alignment and retaining pin 10, 
as will be described hereinafter. At its other 
end, the anvil surface has an elongated open- 
5 ing 1 93 adapted to accommodate the shank 
185 of pilot 148. 

The anvil surface 186 of anvil 7 is provided 
with two longitudinally extending rows 1 94 
and 1 95 of pairs of staple forming pockets. 

1 0 The pockets of row 1 94 are staggered with 
respect to the pockets of row 1 95. As a 
result the instrument of the present invention 
will provide, in the embodiment described, 
two rows of staples in the tissue being su- 

1 5 tured, the staples of each row being staggered 
with respect to the other. Figure 37 illustrates 
an exemplary pair of pockets 1 96-1 97. 

The pockets 1 96 and 1 97 are illustrated as 
being of the type taught in U£S. Patent 

20 4,31 9,576. To this end, the pockets 196 and 
1 97 are mirror images of each other and are 
otherwise identical. The pockets 1 96 and 1 97 
each have first longitudinally extending large 
radius portions 196a and 197a, respectively. 

25 The large radius portions cooperate with the 
points of the legs of a surgical staple and 
cause them to bend toward each other. The 
anvil pockets 196 and 197 also have longitu- 
dinally exending smaller radius portions 1 96b 

30 and 1 97b, respectively. As the staple legs are 
driven further toward the anvil, the small 
radius anvil pocket portions 196b and 197b 
will cause the staple legs to form a radius of 
curvature of their own, forming the staple into 

35 a B-shape. The configuration of anvil pockets 
1 96 and 1 97 allows the instrument of the 
present invention to be provided with a single 
staple size which will be adequately clinched 
throughout the working gap of the instrument. 

40 At this point reference is made to Figure 10 
illustrating the forward surface of cartridge 9. 
It will be noted that each of the staple retain- 
ing slots 34 is provided with depressions 34c 
and 34d to either side thereof. Similarly, each 

45 of the staple retaining slots 35 is provided 
with depressions 35c and 35d to either side 
thereof. The purpose of these depressions is 
to accommodate the free ends of the surgical 
staples when the minimum gap of the instru- 

50 ment is used. 

Reference is now made to Figures 2, 3, 30 
and 32. Turning first to Figure 32, it will be 
noted that the left hook 144 is illustrated in 
broken lines in association with body half 

55 1 46. The shank portions 1 58 and 1 59 of left 
hook 144 lie along the inside surface of body 
half 146. The body half 146 is provided with 
a lug 1 98 which is received in the perforation 
1 6 1 in the rearward end of the hook shank 

60 portion 1 59. It will be understood that the 
right hook 145 will be similarly associated 
with the right body half 147. 

Turning to Figures 3 and 30, the anvil 7 is 
placed upon pilot 148, with the anvil legs 

65 1 87 and 188 extending to either side of the 



pilot body portion 176, the edges of anvil 
legs 187 and 188 lying adjacent the pilot 
flange 1 83. The pilot shank 1 35 extends 
through the elongated opening 1 93 of the 
70 anvil 7. 

When the body halves 146 and 147 are 
joined together, along with their associated 
Teft hook 144 and right hook t45, the assem- 
bly of pilot 148 and anvil 7 is located be- 

75 tween the portion 163 of left hook 144 and 
the corresponding portion of right hook 145. 
This portion 1 63 of left hook 144, the pilot 
1 48, the anvil 7 and the portion of right hook 
145 corresponding to left hook portion 183 

80 constitute the fixed jaw 6 of Figure 1. These 
elements are joined together by rivets 1 99, 
200 and 201, as shown in Figures 3 and 30. 
The rivets pass through the above described 
corresponding perforations in these elements. 

85 Turning to Figures 1 , 3 and 4, the movable 
jaw of the instrument generally indicated at 8 
in Figure 1, comprises the cartridge 9, the 
casing 16 and those elements whhm casing 
1 6 including driver 1 5, the plate-like portion 

90 49 of driver rod 1 7, and the plate-like por- 
tions 52 and 60 of the left and right handle 
plates 18 and 1 9. As is most clearly shown in 
Figure 3, the shank 185 of pilot 148 extends 
through the elongated opening 28 of cartridge 

95 9 and the elongated opening 45 of casing 16, 
thereby acting as a guide for these elements 
as they are shifted toward and away from the 
anvil 7. 

Through the agency of the left and right 

1 00 handle plates 1 8 and 1 9, the trigger assembly 
of Figure 1 6 and the handle assembly of 
Figure 25 constitute a part of movable jaw 8 
and, therefore, must be shiftable within the 
body halves 146 and 147 with the movable 

105 jaw 8. To this end, reference is made to 

Figure 25 and 26. It will be remembered that 
right handle half 122 is provided at its upper 
end with a longitudinally extending groove 
1 31 . As will be apparent from Figure 25, the 

110 upper end of mirror image left handle half 
1 21 is provided with an identical groove 
131a. It will further be remembered (see 
Figures 3 and 32) that the body halves 146 
and 147 have elongated notches 165 and 

115 166 formed in their lower surfaces, defining a 
rectangular opening to receive the upper end 
of the handle/trigger assembly. The longitudi- 
nal edges of the notches 165 and 166 en- 
gage the longitudinal slots 131a and 131, 

120 respectively, of handle halves 121 and 122 
with a sliding engagement. 

Reference is now made to Figure 3. It will 
be evident from Figure 3 that when adjust- 
ment knob 1 2 is rotated in a clockwise direc- 

125 tion, the threaded engagement of bore 80 of 
knot 12 and bolt shaft 88 will cause the 
adjustment bolt 73 to shift forwardly with 
respect to adjustment knob 12. Adjustment 
boh 73 is connected to the left handle plate 

1 30 18 and right handle plate 1 9 via lug 87 on 
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adjustment bolt 73 to hole 57 on left handle 
plate 1 8 and lug 86 on adjustment bolt 73 to 
hole 63 on right handle plate 19. This will 
result in forward movement of the handle and 
5 trigger assembly, as well as the movable jaw 
8. In this way, the movable jaw 8 and its 
cartridge 9 will be brought toward anvil 7 to a 
distance therefrom within the working gap of 
the instrument. 

1 0 The instrument of the present invention is 
provided with indicator means in association 
with each body half 1 46 and 1 47 enabling 
the surgeon to visually determine when the 
distance between anvil 7 and cartridge 9 is 

1 5 within the working gap of the instrument and 
just what region of the working gap it is 
within. 

Reference is made to Figures 1, 30, 31 and 
32 with respect to which the indicator means 

20 in association with left body half 1 46 will be 
described. It will be understood that the indi- 
cator means in association with right body 
half 147 is a mirror image thereof, and other- 
wise identical thereto. Provision of indicator 

25 means in association with both body halves 
1 46 and 1 47 assures that one or the other of 
the indicator means will be readily readable 
by the surgeon, regardless of the position of 
the instrument during use. 

30 Left body half 1 46 is provided with an 
elongated, rectangular depression or opening 
202. A portion 202a of the opening extends 
through the body half 1 46. The opening 202 
is provided with an upper inwardly extending 

35 wall 203, a lower inwardly extending wall 
204 and an inwardly extending end wall 205, 
A second portion 202b of opening 202 is 
provided with a rear wall 206, joining the 
innermost edges of walls 203, 204 and 205. 

40 The forward portion 202b of recess 202 is 
surrounded by a shallow depression, forming 
a surrounding shoulder 207, the purpose of 
which will be apparent hereinafter. As is most 
clearly shown in Figure 32, the bottom wall 

45 204 extends nearly to the rearward end of 
body half 146. Adjacent the end of bottom 
wall 204 there is an integral molded stop 
208. The bottom wall 204 is also provided 
with an upstanding guide 209 near its inner- 

50 most edge. 

The recess 202 is intended to have the 
slide indicator 1 50 mounted therein. The slide 
indicator 1 50 is shown in Figures 30 and 38. 
Slide indicator 1 50 comprises an elongated 

55 molded plastic member having a planar inner 
surface 210 and a planar outer surface 211, • 
The indicator slide terminates in a forward . 
end 21 2 and a rearward end 21 3. The planar 
inner surface 210 is provided with an in- 

60 wardly extending lug 214. The planar outer 
surface 211 has a raised indicator or indicia 
line 21 5. 

The indicator slide 1 50 is located within 
recess 202 and is slidable therein. At least 
65 that portion of the mner surface 150 adjacent 



the forward end 21 2 lies against the wall 
206. The planar inner surface 210 is also 
always in contact with guide 209. The indica- 
tor slide 150 is shtftable forwardly within 

70 recess 202 until its stop lug 214 engages the 
free end of rear wall 206. The slide 1 50 is 
shiftable rearwardly within the recess until its 
rearward end 213 abuts stop 208 of body 
half 146. The slide spring 151, shown in 

75 Figure 30, is located in that portion 202b of 
recess 202 with its forward end abutting wail 
205 and its rearward end abutting the for- 
ward end 212 of indicator slide 150. In this 
way, indicator slide 1 50 is biased to its rear- 

80 ward most position against stop 208. 

A spring cover is provided for recess portion 
202b. The cover is shown at 1 52 in Figure 
30. The cover is so sized as to be received on 
the surrounding shoulder 207 about recess 

85 portion 202b and is permanently affixed 
thereto by gluing, ultrasonic welding or the 
like. The cover 1 52 is made of plastic material 
and is of a thickness such that, when 
mounted in place, its outer surface will be 

90 flush with the surrounding outer surface of 
body half 146. With spring cover 152 in 
place, the slide spring 151 and the indicator 
slide 150 are captively mounted in body half 
146. 

95 To complete the indicator structure of body < 
half 146, a label 153 is provided. The label 
153 has a window 21 6. A comparison of 
Figures 1 and 31 will show that the window 
is so located as to overlie a part of that 

100 portion 202a of depression or opening 202 in 
body half 146. 

Above window 216, label 153 is provided 
with indicia 217 which define the working 
gap of the instrument 1 . Additional numerical 

105 indicia 218 may be provided corresponding to 
tissue thickness readings from a tissue thick- 
ness measuring instrument such as that 
taught in U.S. Patent No. 4,312,363. 
As indicated above, in instruments of this 

110 general type, it was common for the prior art 
to provide the instrument either with a car- 
tridge of staples with short legs to form tight 
sutures or a cartridge with staples having 
longer legs for looser sutures when suturing 

115 thicker tissue. The label 153 may be provided 
with an indicia mark 219 which would indi- 
cate to the surgeon at a glance that he was 
within that portion of the instrument gap 
which would in prior art terms require a tight 

1 20 or shorter legged staple and an indicia mark 
220 which would indicate to the surgeon at a 
glance that he was within that part of the 
instrument gap requiring the equivalent of a 
prior art loose or longer legged staple. Other 

1 25 indicia means may be provided on label 1 53, 
as desired. 

It will be understood by one skilled in the 
art that body half 147 is provided with a 
recess or opening equivalent to recess or 

1 30 opening 202, but a mirror image thereof. The 
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second body half 147 will also have an Indi- 
cator slide 1 50a identical to indicator slide 
1 50, a slide spring 151b identical to sfjde 
spring 151 and a spring cover (not shown) 
5 identical to cover 152. Finally, a label consti- 
tuting a mirror image of label 1 53 will be 
affixed to body half 147. 

In Figure 1, the indicator line 215 of indica- 
tor slide 1 50 is shown in that position which 
1 0 it would normally occupy when the slide 1 50 
is in its normal, rearwardmost position as 
urged by slide spring 151, and when the 
movable jaw 8 is at or near its maximum 
spacing from fixed jaw 6 and cartridge 9 is 
1 5 spaced from anvil 7 by a distance consider- 
ably greater than the working gap of the 
instrument. Means are provided to shift the 
indicator slide 150 and its counterpart 150a 
in association with body half 1 4/ so t&at they 
20 will cooperate with the indicia on label 153 
(and the corresponding label on body half 
147) when the working gap of the instrument 
is achieved. This means is illustrated in Fig- 
ures 30, 39, 40 and 41 in the form of an 
25 indicator slide crank 1 54. 

Indicator slide crank 1 54 comprises an in- 
verted U-shaped member having a base por- 
tion 221 from which a pair of parallel spaced 
legs 222 and 223 depend. The base portion 
30 221 terminates at its ends in pivot pins 224 
and 225. The downwardly depending leg 223 
has at its free end an abutment surface 226 
adapted to abut and shove against the in- 
wardly extending lug 214 of indicator slide 
35 1 50. The leg 222 terminates at its free end in 
a similar abutment surface 227 adapted to 
abut and shove against the inwardly extend- 
ing lug 1 50b of indicator slide 1 50a. This is 
illustrated in Figure 3. To complete the indica- 
40 tor slide crank 154, a cylindrical brace 228 
extends between legs 222 and 223 in paral- 
lel-spaced relationship to base portion 221. 

It will be noted from Rgure 32 that body 
half 146 has a socket 229 formed therein 
45 near its upper rearward end. Socket 229 is 
intended to receive pivot pin 225 of indicator 
slide crank 1 54. It will be understood that 
body half 147 will be provided with a similar 
socket (not shown) for the receipt of pivot pin 
50 224 of indicator slide crank 154. In this way, 
the indicator slide crank 154 is pivotally 
mounted within body halves 146 and 147, as 
shown in Rgure 3. The legs 222 and 223 of 
the indicator slide crank 1 54 straddle the 
55 main body portion 83 of adjustment bolt 73. 
In Rgure 3, the indicator slide crank 1 54 is 
illustrated in its normal position with its abut- 
ment surface 227 engaging the inwardly ex- 
tending lug 150b of indicator slide 150a. It 
60 will be understood that the other abutment 
surface 226 of indicator slide crank 1 54 will 
lie in abutment with the inwardly extending 
lug 214 of indicator slide 1 50. As will be 
apparent from Rgure 3, as the adjustment 
65 knob 12 is turned in a clockwise direction. 



resulting in forward movement of adjustment 
boh 73 (and thus forward movement of mov- 
able jaw 8 toward fixed jaw 6), the upstand- 
ing lug 90 of boh 73 will approach the 
70 cylindrical brace 228 of the indicator slide 
crank 1 54. The upstanding lug 90 will con- 
tact cylindrical brace 228 at a point where 
movable jaw 8 has approached fixed jaw 6 to 
the extent that the distance between cartridge 
75 9 and anvil 7 is just slightly greater than the 
operating gap of the instrument Further for- 
ward movement of adjustment boh 73 will 
cause the upstanding boh lug 90 to rotate 
indicator slide crank 154. This, in turn, will 
80 result in the forward shifting of indicator 
slides 1 50 and 1 50a against the action of 
slide springs 151 and 151a. When the oper- 
ating gap is reached, the indicia lines of 
indicator slides 1 50 and 1 50a will register 
85 with their respective scales or indicia marks 
on label 1 53 and Hs counterpart in associa- 
tion with body half 147. This registration will 
continue throughout the operating gap of the 
instrument. The indicator slide crank 1 54 is 
90 so configured that its rotation will cause longi- 
tudinal movement of indicator slides 150 and 
1 50a four times greater than the correspond- 
ing movement of cartridge 9 toward anvil 7. 
This movement magnification of the indicator 
95 slides 1 50 and 1 50a enables the indicia on 
the labels to be larger and more legible. 

As indicated above, the alignment and re- 
taining pin 10 is slidably mounted in lug pairs 
1 72-1 74 and 173-175 on the upper surface 
100 of the instrument. The rearward end of 

alignment and retaining pin 1 0 is affixed to 
the knob 1 1 illustrated in Figures 1, 2, 3, 30 
and 45i The knob 1 1 is provided with an 
upstanding lug 230 by which h can be easily 
105 manually manipulated. 

In Rgure 3, the alignment and retaining pin 
10 is illustrated in its normal, retracted posi- 
tion. In this position, h will be noted that the 
forwardmost end of the alignment and retain- 
110 jng pin 10 is located within casing 16, pass- 
ing through perforation 43 in casing 16. Once 
the tissue to be sutured is located between 
the fixed jaw 6 and movable jaw 8, the 
alignment and retaining pin 1 0 is shoved 
1 1 5 forwardly by means of knob 1 1 . This causes 
the forward end of the alignment and retain- 
ing pin to pass through the perforation 27 in 
cartridge 9, the perforation 1 92 in anvil 7 and 
into the clearance notch 184 in pilot 148. in 
1 20 its extended position just described, the 

alignment and retaining pin 10 accomplishes 
two purposes. Rrst of all, h assures proper 
alignment of anvil 7 and cartridge 9 so that 
the staples will be properly aligned with and 
1 25 clinched by the pairs of anvil pockets when 
the instrument is actuated. Furthermore, the 
alignment and retaining pin 10 spans the 
distance between the fixed jaw 6 and the 
« movab,e i aw 8 (■•*•• between cartridge 9 and 
1 30 anvil 7), assuring that tissue located there- 
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between will remain therebetween during op- 
eration of the Instrument. 

It is very important that once the tissue to 
be sutured has been located between car- 
5 tridge 9 and anvil 7, the alignment and retain- 
ing pin 10 be shifted to its extended position 
before the movable jaw 8 is shifted toward 
fixed jaw 6 by adjustment knob 12. To this 
end, an adjustment knob lockout means is 

10 provided, preventing rotation of adjustment 
knob 12 unless and until the alignnent and 
retaining pin 10 has been shifted to its for- 
wardmost position. 
The adjustment knob lockout 1 55, as 

1 5 shown in Figure 42, is a molded plastic 

member comprising a first portion 231 which 
is substantially planar and has a forward end 
232. The portion 231 haa a longitudinally 
extending groove 233 cerftralfy located ther- 

20 eon, the groove 233 terminating in a forward 
abutment surface 234. The portion 231 is 
also provided with thin lateral flanges 235 
and 236. 

At its rearward end, the portion 236 termi- 
25 nates in an upwardly extending portion 237. 
This portion, in turn, terminates in a substan- 
tially planar portion 238 offset from and par- 
allel to the portion 231. The portion 238, in 
turn, terminates in a slightly narrower lug 239 
30 so configured as to be receivable within the 
notch 78 of adjustment knob 1 2 (see Figure 
13). 

Returning to Figure 32, the body half 146 
adjacent notch 1 67 is provided with a longitu- 

35 dinal gfoove 239. Groove 239 is intended to 
receive flange 235 of adjustment knob lock- 
out 155. It will be understood thaMhe other 
body half 1 47 will he provided with a similar 
groove (not shown) adjacent notch 168 

40 formed in its upper surface. The groove in 
body half 1 47 is intended to receive adjust- 
ment knob lockout flange 236. 

In this manner, adjustment knob lockout 
1 55 is shiftably mounted within body halves 

45 1 46 and 147, as shown in Figure 3. As is 
shown in Figure 2, the portion 231 of adjust- 
ment knob lockout 1 55 is exposed in the 
opening 1 69 in the body 2 formed by body 
half notches 167 and 168. 

50 In Figure 3, the adjustment knob lockout 
1 55 is illustrated in its fully retracted position, 
with its rearward lug portion 239 engaged in 
the notch 78 of adjustment knob 1 2, preclud- 
ing rotation of the adjustment knob. It will be 

55 noted that the portion 238 of the adjustment 
knob lockout 155 passes between the base 
portion 221 and the cylindrical brace 228 of 
indicator slide crank 1 54. It will be further 
noted that the portion 238 of the adjustment 

60 knob lockout 1 55 is supported by a tab 239a 
located on the inner surface of left body half 
1 46 (Figure 32) and a corresponding tab on 
the inner surface of right body half 147 (not 
shown). The purpose of these tabs is to guide 

65 adjustment knob lockout 1 55 as it travels. 



Turning to Figure 45, it will be noted that 
the alignment and retaining pin knob 1 1 has 
a downwardly depending lug 240. As will be 
apparent from Figure 3, this lug 240 extends 
70 into the longitudinal groove 233 of the for- 
ward portion 231 of adjustment knob lockout 
155. Thus, when the alignment and retaining 
pin 1 0 is shoved to its forwardmost position 
by knob 1 1 , the knob lug 240 will shift 
75 forwardly within the adjustment knob lockout 
groove 233 until it contacts abutment surface 
234. Further forward movement of knob 1 1 
will shift the adjustment knob lockout 1 55 
forwardly, removing its rearward lug portion 
80 239 from the notch 78 of adjustment knob 
1 2, enabling the adjustment knob 1 2 to be 
rotated. This arrangement assures the proper 
sequence of events, requiring the alignment 
and retaining pin 10 to be shoved to its 
85 forwardmost position before the adjustment 
knob 1 2 can be rotated. 

The adjustment knob lockout 155 serves 
one additional purpose. In Figure 2, the ad- 
justment knob lockout 1 55 is shown in its 
90 forwardmost position, even though alignment 
and retaining pin knob 1 1 is shown in its 
retracted position. It will be evident that in its 
forwardmost position, the adjustment knob 
lockout 1 55 closes all but the forwardmost 
95 portion of the opening 1 69 in the top of body 
2. Figure 3 illustrates the instrument of the 
present invention in its initial condition, as it 
would be received by the surgeon. It will be 
noted that the upstanding lug 1 36 of trigger 

1 00 safety 5 is engaged with the abutment surface 
104 of trigger safety lockout 94. In order for 
the trigger safety 5 to release trigger subas- 
sembly 3, it is necessary that it be rotated to 
its folded position within the handle subas- 

105 sembly 4. This cannot be done until the 
trigger safety lockout 94 can be shifted up- 
wardly to release the lug 1 36 of trigger safety 
5. It will be remembered from Figures 1 6 and 
1 8 that the uppermost end of trigger safety 

110 lockout 94 is provided with an extension 107. 
With the parts in their positions shown in 
Figure 3, any attempt to shift the trigger 
safety lockout 94 upwardly against the action 
of spring 95 would be precluded by abutment 

1 1 5 of the trigger safety lockout extension 1 07 
against the underside of the adjustment knob 
lockout 1 55. However, when the adjustment 
knob 1 2 has been rotated sufficiently to cause 
movable jaw 8 toward fixed jaw 6 with car- 

120 tridge 9 spaced from anvil 7 by a distance 
just slightly greater than the maximum work- 
ing gap of the instrument, the extension 107 
of trigger safety lockout 94 will clear the 
forwardmost end 232 of adjustment knob 

1 25 lockout 1 55. As a result of this, upward 
pressure applied to the trigger safety 5 will 
shift the trigger safety lockout 94 upwardly 
against the action of spring 95 by an amount 
sufficient to clear the lug 1 36 of trigger safety 

130 5, enabling the trigger safety 5 to pivot to its 
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inactive position nested within handle subas- 
sembly 4. From this point on, the surgeon is 
free to actuate the trigger subassembly .3 to 
implant and form a double row of staples in 
5 the tissue located between movable jaw 8 and 
fixed jaw 6. 

The instrument and its parts having been 
described in detail, the manner of use can be 
set forth as follows. The instrument 1 is 

1 0 brought to the surgical environment in pack- 
aged and pre-sterilized condition. Instrument 
1 is also in hs opened condition as illustrated 
in Figures 1 and 3, with the movable jaw 8 
retracted from fixed jaw 6 and the cartridge 9 

1 5 spaced from anvil 7 by the maximum dis- 
tance. The adjustment knob lockout 1 55 is in 
its locking position with its lug portion 239 
located within the slot 78 of adjustment knob 
1 2. The alignment and retaining pin 1 0 is in sT 

20 its fully retracted position and trigger safety 5 
is in its trigger assembly locking position, 
again all as is shown in Figures 1 and 3. The 
tissue to be transected or resected is posi- 
tioned between the movable jaw 8 and fixed 

25 jaw 6 (i.e., between the cartridge 9 and anvil 
7). 

Next, the surgeon shifts the alignment and 
retaining pin 1 0 forwardly by means of knob 
11 , to cause the forward end of the alignment 

30 and retaining pin 10 to pass through the 
cartridge 9, anvil 7 and into the clearance 
notch 184 of the pilot 148. This action ac- 
complishes three purposes. First of all, it 
assures proper alignment between the car- 

35 tridge 9 and anvil 7. Secondly, it assures that 
the tissue between the jaws 6 and 8 will 
remain there. Finally, the shifting of the 
alignment and retaining pin 10 to its fully 
actuated position will shift the adjustment 

40 knob lockout 1 55 to its forward position, 
releasing the adjustment knob 1 2. 

Thereafter, the surgeon rotates the adjust- 
ment knob 1 2 until the cartridge 9 is spaced 
from anvil 7 by the desired distance within 

45 the working gap of instrument 1 , as indicated 
by the above described indicator means to 
either side of instrument body 2. The setting 
of the proper gap for the tissue being sutured 
is accomplished by the surgeon either based 

50 upon his own experience, or through the use 
of a surgical tissue thickness measuring instru- 
ment of the type, for example, set forth in the 
above noted U.S. Patent No. 4,312,363. 
Furthermore, indicator indicia 219 corre- 

55 sponds to an approximate closed staple height 
of 1 .5 mm, while indicator 220 corresponds 
to an approximate closed staple height of 2.0 
mm. These closed staple heights are typical of 
those provided by various prior art instru- 

60 ments and the indicator indicia 219 or 220 
can be used by the surgeon as a guide in gap 
setting. 

The appropriate gap within the working gap 
of the instrument having been set, the instru- 
65 ment is ready for actuation. The trigger as- 



sembly 3 and handle assembly 4 will have 
shifted forwardly with respect to the body 2 
by an amount sufficient to place the trigger 
- safety lockout 94 in a position to release ** 

70 trigger safety 5. Therefore,, the surgeon re- 
leases trigger safety 5 and then actuates trig- 
ger assembly 3, pulling it back firmly to the 
handle assembly 4. When thfs is done pro- 
perty, hooked en^ 143 of handle snap lock 

75 1 4 will enter slot portions 111 and 1 1 9 of 
trigger assembly 3, engaging trigger subas- 
sembly 3 and locking h in Hs actuated posi- 
tion. This provides the surgeon with a visual, 
tactile and audible indication that the instru- 

80 ment 1 has been property actuated and the 
surgical staples have been properly implanted 
and formed in the tissue being sutured. 

Prior to removal of instrument 1, several 
edges adjacent the tissue may be used as a 

85 cutting guide to transect the tissue, or to 
excise any margin of tissue protruding 
through the jaws. This will aid in cutting the 
tissue at a proper distance from the staple 
line. 

90 Thereafter, the instrument is opened by 
rotating the adjustment knob 1 2 in a counter- 
clockwise direction and shifting knob 1 1 of 
alignment and adjustment pin 10 to fts re- 
tracted position. Thereafter, the instrument 

95 may be disposed of in any appropriate man- 
ner. 

Modifications may be made in the invention 
without departing from the spirit of it. For 
example, the instrument of the present invert- 

100 tion may be made in various sizes to produce 
rows of staples differing in the number of 
staples per row. 

While the instrument has been described in 
terms of implanting and forming two rows of 

1 05 surgical staples, the staples of each row stag- 
gered with respect to the other, by simple 
modification of the anvil 7, cartridge 9 and 
driver 1 5, the instrument could be used to 
form and implant a single row of surgical 

110 staples. 

The surgical stapling instrument of the pre- 
sent invention has been described in terms of 
the Figures as they appear in the drawings. 
Use of such terms as "forward", "rearward", 

115 "top", "bottom", and the like, both in the 
specification and claims, is simply for clarity 
of description and explanation. One skilled in 
the art will understand that the instrument 
may assume any appropriate position during 

120 use. 

CLAIMS 

1 . A linear surgical stapling instrument for 
forming and implanting at least one rectilinear 

1 25 row of surgical staples in the tissue of a 
patient, said instrument comprising an elo- 
ngated body terminating at its forward end in 
a fixed jaw, an anvil mounted on said fixed 
jaw, a basic assembly slidably supported hy 

1 30 said body and shiftable longitudinally thereof. 
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said basic assembly comprising a movable jaw 
subassembly, a trigger subassembly, a handle 
subassembly and an adjustment bolt-adjust- 
ment knob subassembly all operatively joined 
5 together, said movable jaw subassembly com- 
prising a cartridge containing at least one row 
of surgical staples and having a forward sur- 
face facing and parallel to said anvil, a hollow 
casing affixed to said cartridge, a driver for 

1 0 said staples slidably mounted within said cas- 
ing, means to shift said driver within said 
casing between a retracted position and a 
staple driving position to drive said, staples 
through the tissue and against said anvil over 

15a range of distances between said cartridge 
and said anvil constituting the working gap of 
the instrument said driver shifting means 
comprising an elongated driver rod-having a 
forward end connected to said driver within 

20 said casing and a rearward end connected to 
said trigger assembly, said trigger assembly 
having an upper end pivotally affixed to said 
basic assembly and a lower free end, said 
trigger being pivotable between an unactuated 

25 position spaced from said handle assembly 
and wherein said driver is in said retracted 
position and an actuated position adjacent 
said handle assembly and wherein said driver 
is in said staple driving position, said adjust- 

30 ment bolt being affixed to said basic assembly 
within said body, said adjustment knob being 
captively and rotatably mounted at the rear- 
ward end of said body and being threadedly 
. engaged with said adjustment knob such that 

35 rotation of said adjustment knob in one direc- 
tion will shift said adjustment bolt and said 
basic assembly rearwardry with respect to said 
body with said movable jaw assembly shifting 
away from said fixed jaw and said cartridge 

40 shifting away from said anvil, and rotation of 
said adjustment knob in the other direction 
will shift said basic assembly forwardly with 
respect to said body and said movable jaw 
assembly toward said fixed jaw and said car- 

45 tridge toward said anvil, an alignment and 
retaining pin slidably mounted on said body, 
said alignment pin having a free forward end, 
said alignment pin being shiftable longitudi- 
nally of said body between a retracted post- 
50 tion wherein said forward end of said pin lies 
within said casing and an extended position 
wherein said free end passes through coaxial 
perforations in said cartridge and said anvil 
and into a recess in said fixed jaw to assure 

55 proper alignment of said cartridge and said 
anvil, indicator means to indicate when the 
distance between said cartridge and said anvil 
is at and within said working gap of said 
instrument, and safety means to assure proper 

60 sequential operation of said instrument. 
2. The instrument claimed in claim 1 
wherein said safety means includes adjust- 
ment knob safety means preventing rotation - 
of said adjustment knob when said alignment 

65 and retaining pin is in its retracted position. 



3. The instrument claimed in claim 1 
wherein said safety means includes trigger 
safety means preventing shifting of said trig- 
ger assembly from said unactuated to said 

70 actuated position unless the distance between 
said anvil and said cartridge is near said 
working gap. 

4. The instrument claimed in claim 1 
wherein said safety means includes trigger 

75 latch means to lock said trigger assembly in 
said actuated position to provide a visual, 
audible and tactile indication that said staples 
have been formed and implanted. 

5. The instrument claimed in claim 1 
80 wherein said indicator means comprises at 

least one window in said body, indicia on said 
body adjacent said window representing said 
working gap, at least one elongated indicator 
slide having an indicia mark thereon and 

85 being mounted within said body adjacent said 
at least one window and being shiftable longi- 
tudinally in said body between an unactuated 
rearwardmost position and a forwardmost po- 
sition, means to bias said at least one indica- 

90 tor slide to its rearwardmost position, and 
means actuable by said adjustment bolt to 
shift said at least one indicator slide toward 
said forwardmost position with said indicator 
slide indicia mark cooperating with said indi- 

95 cia on said body to indicate when the distance ' 
between said anvil and said cartridge is at and 
within said working gap. 

6. The instrument claimed in claim 1 
wherein said indicator means comprises a 

100 window in each side of said body, indicia on 
said body adjacent each window representing 
said working gap, a pair of elongated indica- 
tor slides each having an indicator mark, each 
of said indicator slides being mounted within 

1 05 said body adjacent one of said windows and 
being shiftable longitudinally in said body 
between an unactuated rearwardmost position 
and a forwardmost position, means to bias 
• each of ^aid indicator slides to their rearward- 

1 1 0 most positions, and means actuable by said 
adjustment bolt to shift both of said indicator 
slides simultaneously and equally toward their 
forwardmost positions with said indicator 
mark of each of said indicator slides cooperat- 

115 ing with its respective indicia on said body to 
simultaneously indicate when the distance be- 
tween said anvil and said cartridge is at and 
within said working gap. 

7. The instrument claimed in claim 1 in- 
1 20 eluding first and second handle plates, said 

second handle plate comprising substantially a 
mirror image of said first handle plate, said 
first and second handle plates each compris- 
ing an elongated shank portion, said handle 

125 plate shank portions extending longitudinally 
within said body in parallel-spaced relation- 
ship to said driver rod and to either side 
thereof, said handle plate shank portions ter- 
minating at their forward ends in plate-like 

1 30 end portions located within said casing to 
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either side of said driver rod forward end and 
said driver, said handle plate shank portions 
terminating at their rearward ends in enlarged 
portions in parallel-spaced relationship within 
5 said body, said enlarged portions having 
downwardly depending handle portions in 
parallel-spaced relationship to each other and. 
located within said handle assembly, said trig- 
ger assembly being attached to said first and 

10 second handle plates between said enlarged 
portions thereof by a pivot pin, said adjust- 
ment bolt being affixed to said first and sec- 
ond handle plates between said enlarged por- 
tions thereof. 

15 8. The instrument claimed in claim 1 iiv 
eluding an actuating knob affixed to the rear- 
ward end of said alignment and retaining pin, 
said body having an elongated opening in the 
top thereof, an elongated adjustment knob - 

20 lockout member being slidable longitudinally 
within said opening between a hormal rear- 
ward position and a forward actuated position, 
said lockout member having a longitudinal 
groove therein terminating in an abutment 

25 surface near the forward end of said lockout 
member, said adjustment knob having an an- 
nular portion within said body, said annular 
portion having a radial notch formed in its 
peripheral surface, said lockout member hav^ 

30 ing a rearward extension engagable in said 
notch when said lockout is in its normal 
rearward position to lock said adjustment 
knob, said alignment and retaining pin knob 
overlying said top opening in said body and 

35 said lockout member therein, said alignment 
and retaining pin knob having a downwardly 
depending lug extending into said lockout 
member groove, said lug being so configured 
and located as to shift forwardly in said 

40 groove and contact said abutment surface to 
shift said lockout member forwardly in said 
top body opening and shift said lockout mem- 
ber rearward extension out of said adjustment 
knob notch to unlock said adjustment knob 

45 when said alignment and retaining pin is 
shifted to its extended position. 

9. The instrument claimed in claim 1 
wherein said trigger assembly comprises an 
elongated planar trigger having an enlarged 

50 upper end and a shank portion, a pair of first . 
and second covers surrounding said trigger 
shank portion and having mating edges joined 
together, said first cover having an upper end 
and an extension thereon operatively engag- 

55 ing said rearward end of said driver rod, said 
enlarged upper end of said trigger abutting 
said rearward end of said driver rod, a pivot 
pin within said body and mounted within said 
basic assembly, said pivot pin passing 

60 through coaxial perforations in said first cover 
extension and said enlarged upper end of said 
trigger, an elongated trigger lockout member 
being mounted within said trigger assembly 
adjacent said trigger, said trigger lockout 

65 member being shiftable longitudinally within 
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said trigger assembly between lower and up- 
per positions, resilient means within said trig- 
ger assembly biasing said trigger lockout 
member to said lower position, said trigger 
lockout member having an upper end with an 
extension thereon, said trigger lockout exten- 
sion passing through a notch in said second 
cover and extending upwardly in said body, * 
said trigger lockout member having an abut- 
ment shoulder about midway of its length, 
said first and second covers having substan- 
tially coplanar surfaces facing said handle 
assembly, means in said surfaces exposing 
said trigger lockout member abutment shoul- 
der, said handle assembly having a surface 
facing said trigger, said handle assembly sur- 
face having an opening therein, an elongated 
trigger safety having a rearward end pivoted 
to said handle assembly and a forward end 
having an upstanding lug, said trigger safety 
being pivotable between an unactuated posi- 
tion nested in said handle assembly opening 
and substantially flush with said handle as- 
sembly surface and an actuated position ex- 
tending toward said trigger assembly with 
said trigger safety lug engaging said trigger 
lockout member abutment shoulder to prevent 
actuation of said trigger assembly, abutment 
means so positioned within said body as to be 
contactable by said trigger lockout member 
extension to prevent longitudinal shifting of 
said trigger lockout member to said upper 
position to release said trigger safety until said 
basic assembly has been shifted forwardly of 
said body by said adjustment knob to the 
extent that the distance between said anvil 
and said cartridge approaches said working 

gap. 

10. The instrument claimed in claim 1 
wherein said trigger assembly has a longitudi- 
nal surface facing said handle assembly, said 
trigger assembly having a transverse slot 
formed in said surface near said trigger as* 
sembly free end, said handle assembly having 
a hook-shaped trigger latch means, said trig- 
ger latch means being so configured and 
positioned as to enter said trigger assembly 
slot when said trigger is shifted to its actuated 
position to lock said trigger assembly in its 
actuated position as a visual, audible and 
tactile indication that said surgical staples 
have been formed and implanted in said tis- 
sue. 

1 1 . The instrument claimed in claim 1 
wherein said instrument comprises a single 
use, disposable instrument. 

12. The instrument claimed in claim 5 
wherein said means to shift said at least one 
indicator slide comprises a crank, said crank 
having one end pivotally mounted within said 
body, said crank having a second end en- 
gaged with said at least one slide, lug means 
on said adjustment bolt so positioned as to 
engage sard crank when said adjustment boh 
has been shifted forwardly of said body by 
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said adjustment knob to the extent that said 
distance between said anvil and said cartridge 
is slightly greater than said working gap, said 
engagement of said crank by said adjustment 
6 bolt lug is such that further forward motion of 
said bolt will pivot said crank and shift said at 
least one indicator slide forwardly toward hs 
forwardmost position so that said indicator 
slide indicia mark will cooperate with said 
10 indicia on said body to visually indicate when 
the distance between said cartridge and said 
anvil is at and within said working gap. 

13. The instrument claimed in claim 6 
wherein said means to shift said indicator 

1 6 slides comprises a crank, said crank compris- 
ing an inverted U-shaped member having a 
base portion and a pair of downwardly de- 
pending legs, said base portion being pivotalty 
mounted in said body with said legs stradd£ 

20 ing said adjustment bolt, each of said crank 
legs terminating in an abutment surface en- 
gaging one of said indicator slides, lug means 
on said adjustment bolt so positioned as to 
engage said crank when said adjustment boh 

25 has been shifted forwardly of said body by 
said adjustment knob to the extent that said 
distance between said anvil and said cartridge 
is slightly greater than said working gap, said 
engagement of said crank by said adjustment 

30 bolt lug is such that further forward notion of 
said bolt will pivot said crank arid simultane- 
ously shift said indicator slides forwardly to- 
ward their forwardmost positions so that said 
indicator slide indicia marks will cooperate 

35 with their respective indicia on said body to 
visually indicate when the distance between 
said cartridge and said anvil is at arid within 
said working gap. 

14. The instrument claimed in claim 7 
40 including an actuating knob affixed to the 

rearward end of said alignment and retaining 
pin, said body having an elongated opening in 
the top thereof, an elongated adjustment knob 
lockout member being slidable longitudinally 

45 within said opening between a normal rear- 
ward position and a forward actuated position, 
said lockout member having a longitudinal 
groove therein terminating in an abutment 
surface near the forward end of said lockout 

50 member, said adjustment knob having an an- 
nular portion within said body, said annular 
portion having a radial notch formed in its 
peripheral surface, said lockout member hav- 
ing a rearward extension engagable in said 

55 notch when said lockout is in its normal 
rearward position to lock said adjustment 
knob, said alignment and retaining pin knob 
overlying said top opening in said body and 
said lockout member therein, said alignment 

60 and retaining pin knob having a downwardly 
depending lug extending into said lockout 
member groove, said lug being so configured 
and located as to shift forwardly in said 
groove and contact said abutment surface to 

65 shift said lockout member forwardly in said 



top body opening and shift said lockout mem- 
ber rearward extension out of said adjustment 
knob notch to unlock said adjustment knob 
when said alignment and retaining pin is 
70 shifted to its extended position. 

1 5. The instrument claimed in claim 7 
wherein said trigger assembly comprises an 
elongated planar trigger having an enlarged 
upper end and a shank portion, a pair of first 

75 and second covers surrounding said trigger 
shank portion and having mating edges joined 
together, said first cover having an upper end 
and an extension thereon operatively engag- 
ing said rearward end of said driver rod, said 
80 enlarged upper end of said trigger abutting 
said rearward end of said driver rod, a pivot 
pin within said body and mounted within said 
basic assembly, said pivot pin passing 
through coaxial perforations in said first cover 
85 extension and said enlarged upper end of said 
trigger, an elongated trigger lockout member 
being mounted within said trigger assembly 
adjacent said trigger, said trigger lockout 
member being shiftable longitudinally within 
90 said trigger assembly between lower and up- 
per positions, resilient means within said trig- 
ger assembly biasing said trigger lockout 
member to said lower position, said trigger 
lockout member having an upper end with an 
95 extension thereon, said trigger lockout exten- 
sion passing through a notch in said second 
cover and extending upwardly in said body, 
said trigger lockout member having an abut- 
ment shoulder about midway of its length, 

1 00 said first and second covers having substan- 
tially coplanar surfaces facing said handle 
assembly, means in said surfaces exposing 
said trigger lockout member abutment shoul- 
der, said handle assembly having a surface 

1 05 facing said trigger, said handle assembly sur- 
face having an opening therein, an elongated 
trigger safety having a rearward end pivoted 
to said handle assembly and a forward end 
- having an upstanding lug, said trigger safety 

1 1 0 being pivotal between an unactuated position 
nested in said handle assembly opening and 
substantially flush with said handle assembly 
surface and an actuated position extending 
toward said trigger assembly with said trigger 

1 1 5 safety lug engaging said trigger lockout mem- 
ber abutment shoulder to prevent actuation of 
said trigger assembly, abutment means so 
positioned within said body as to be contacta- 
ble by said trigger lockout member extension 

120 to prevent longitudinal shifting of said trigger 
lockout member to said upper position to 
release said trigger safety until said basic 
assembly has been shifted forwardly of said 
body by said adjustment knob to the extent 

1 25 approaches said working gap. 

16. The instrument claimed in claim 7 
wherein said trigger assembly has a longitudi- 
nal surface facing said handle assembly, said 
trigger assembly having a transverse slot 

1 30 formed in said surface near said trigger as- 



17 



GB2141066A 17 



sembly free end, said handle assembly having 
a hook-shaped trigger latch means, said trig- 
ger latch means being so configured and 
positioned as to enter said trigger assembly 
5 slot when said trigger is shifted to its actuated 
position to lock said trigger assembly in its 
actuated position as a visual, audible and. . 
tactile indication that said surgical staples 
have been formed and implanted in said tis- 
10 sue. 

1 7. The instrument claimed in claim 13 
wherein said crank is so configured as to shift 
said slides a distance four times greater than 
the distance said cartridge is simultaneously 

1 5 shifted by said adjustment knob. 

1 8. A linear surgical stapling instrument for 
forming and implanting at least one rectilinear 
row of surgical staples in the tissue of a 
patient said instrument comprising an elorv 

20 gated body terminating at its forward end in a 
fixed jaw, an anvil mounted on said fixed jaw, 
a basic assembly slidably supported by said 
body and shiftable longitudinally thereof, said 
basic assembly comprising a movable jaw 

25 subassembly, a trigger subassembly, a handle 
subassembly and an adjustment boK-adjust- 
ment knob subassembly all operativety joined 
together, said movable jaw subassembly com- 
prising a cartridge containing at least one row 

30 of surgical staples and having a forward sur- 
face facing and parallel to said anvil, a hollow 
casing affixed to said cartridge, a driver for 
said staples slidably mounted within said cas- 
ing, means to shift said driver within said 

35 casing between a retracted position and a 
staple driving position to drive said staples 
through the tissue and against said anvil over 
a range of distances between said cartridge 
and said anvil constituting the working gap of 

40 the instrument said driver shifting means 
comprising an elongated driver rod having a 
forward end connected to said driver within 
said casing and a rearward end connected to 
said trigger assembly, said trigger assembly 

45 having an upper end pivotally affixed to said 
basic assembly and a lower free end, said 
trigger being pivotable between an unactuated 
position spaced from said handle assembly 
and wherein said driver is in said retracted 

50 position and an actuated position adjacent 
said handle assembly and wherein said driver 
is in said staple driving position, said adjust- 
ment bolt being affixed to said basic assembly 
within said body, said adjustment knob being 

55 captively and rotatabry mounted at the rear- 
ward end of said body and being threadedly 
engaged with said adjustment knob such that 
rotation of said adjustment knob in one direc- 
tion will shift said adjustment bolt and said 

60 basic assembly rearwardly with respect to said 
body with said movable jaw assembly shifting 
away from said fixed jaw and said cartridge 
shifting away from said anvil, and rotation of 
said adjustment knob in the other direction 

65 will shift said basic assembly forwardly with 



respect to said body and said movable jaw 
assembly toward said fixed jaw and said car- 
tridge toward said anvil, an alignment and 
retaining pin slidably mounted on raid body, 

70 said alignment pin having a free forward end, 
said alignment pin being shiftable longitude " 
nally t>f said body between a retracted posi- 
tion wherein said forward end of said pin lies 
within said casing and an extended position 

75 wherein said free end passes through coaxial 
perforations in said cartridge and said anvil 
and into a recess in said fixed jaw to assure 
proper alignment of said cartridge and said 
anvil, and indicator means to indicate when 

80 the distance between said cartridge and said 
anvil is at and within said working gap of said 
instrument. 

19. The instrument claimed in claim 18 
wherein said instrument comprises a single 

85 use, disposable instrument. 

20. The instrument claimed in claim 1 8 
wherein said indicator means comprises at 
least one window in said body, indicia on said 
body adjacent said window representing said 

90 working gap, at least one elongated indicator 
slide having an indicia mark thereon and 
being mounted within said body adjacent said 
at. least one window and being shiftable longi- 
tudinally in said body between an unactuated 
95 rearwardmost position and a forwardmost po- 
sition, means to bias said at least one indica- 
tor slide to its rearwardmost position, and 
means actuable by said adjustment bolt to 
shift said at least one indicator slide toward 

1 00 said forwardmost position with said indicator 
slide indicia mark cooperating with said indi- 
cia on said body to indicate when the distance 
between said anvil and said cartridge is at and 
within said working gap. 

105 21. The instrument claimed in claim 1 8 
wherein said indicator means comprises a 
window in each side of said body, indicia oh 
said body adjacent each window representing 
said working gap, a pair of elongated indica- 

1 10 tor slides each having an indicator mark, each 
of said indicator slides being mounted within 
said body adjacent one of said windows and 
being shiftable longitudinally in said body 
between an unactuated rearwardmost position 

1 15 and a forwardmost position, means to bias 
each of said indicator slides to their rearward- 
most positions, and means actuable by said 
adjustment bolt to shift both of said indicator 
slides simultaneously and equally toward their 

1 20 forwardmost positions with said indicator 

mark of each of said indicator slides cooperat- 
ing with its respective indicia on said body to 
simultaneously indicate when the distance be- 
tween said anvil and said cartridge is at and 

125 within said working gap. 

22. The instrument claimed in claim 18 
including first and second handle plates, said 
second handle plate comprising substantially a 
mirror image of said first handle plate, said 

1 30 first and second handle plates each compris- 
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ing an elongated shank portion, said handle 
plate shank portions extending longitudinally 
within said body in parallel-spaced relation- 
ship to said driver rod and to either side 
6 thereof, said handle plate shank portions ter- 
minating at their forward ends in plate-like 
end portions located within said casing to 
either side of said driver rod forward end and 
said driver, said handle plate shank portions 

1 0 terminating at their rearward ends in enlarged 
portions in parallel-spaced relationship within 
said body, said enlarged portions having 
downwardly depending handle portions in 
parallel-spaced relationship to each other and 

1 5 located within said handle assembly* said trig- 
ger assembly being attached to said first and 
second handle plates between said enlarged 
portions thereof by a pivot pin, said adjust- 
ment bolt being affixed to said first and sec* 

20 ond handle plates between said enlarged por- 
tions thereof. 

23. A disposable linear surgical stapling 
instrument for forming and implanting at least 
one rectilinear row of surgical staples in the 

25 tissue of a patient, said instrument comprising 
an elongated body having a handle means 
and a trigger means near its rearward end and 
a fixed anvil supporting jaw at its forward 
end, said trigger means being pivotable be- 

30 tween a normal unactuated position and an 
acutated position, a movable jaw comprising a 
staple containing cartridge being slidably 
mounted on said body and being shiftable 
. thereon toward and away from said fixed jaw, 

35 an adjustment means at the rearward end of 
said body and being operattvely attached to 
said movable jaw to shift said movable jaw 
toward and away from said fixed jaw, a staple 
driver being operatively connected to and shif- 

40 table by said trigger means to drive said 

staples from said cartridge through said tissue 
when located between said fixed and movable 
jaws and against said anvil over a range of 
distances between said anvil and said car- 

45 tridge constituting a working gap of said in- 
strument, an alignment and retaining pin sli- 
dably mounted on said body and shiftable 
between a retracted position and a forward 
position extending through said cartridge and 

50 said fixed jaw to assure proper alignment 
thereof and to retain said tissue therebetween, 
and safety means to assure proper sequential 
operation of said instrument. 

24. The instrument claimed in claim 23 
55 wherein said safety means includes means 

preventing actuation of said adjustment 
means when said alignment and retaining pin 
is in its. retracted position. 

25. The instrument claimed in claim 23 
60 wherein said safety means includes trigger 

safety means preventing shifting of said trig- 
ger means from said unactuated to said actu- 
ated position unless the distance between said 
anvil and sard cartridge is near said working 
65 gap. 



26. The instrument claimed in claim 23 
wherein said safety means includes trigger 
latch means to lock said trigger means in said 
actuated position to provide a visual, audible 

70 and tactile indication that said staples have 
been formed and implanted. 

27. A linear surgical stapling instrument 
substantially as hereinbefore described with 
reference to and as shown in the accompany- 

75 ing drawings. 
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